The Australian and New Zealand College of Anaesthetists (ANZCA) 'Guidelines on Smoking as Related to the Perioperative Period (PS12)' recommends that anaesthetists should always ask about smoking, advise quitting and refer patients to their general practitioner (GP) or a telephone quit-line for quit support. In this study we evaluated the effect of adding tick-boxes for 'quit advice given' and 'referral to GP/Quitline' to anaesthesia charts of elective surgical patients to assess whether this intervention changed documentation of compliance with the ANZCA guideline. The anaesthesia charts of all smokers were reviewed for evidence of asking, advising and referring, over two three-month periods (n=999) separated by the intervention of placing a sticker to modify the preoperative charts of all elective patients which added tick-box prompts of advice and referral. No educational campaigns occurred to encourage tick-box use. No changes were made to non-elective charts. Evidence of advice to quit was 1.8% prior to, rising to 18.7% after, the intervention (P <0.001), while evidence of referral rose from 0.9% to 5.8%. There was negligible change in non-elective patients, who did not receive the intervention. The addition of tick-boxes improved the documentation of smoking cessation support, but as documented rates of quit support remained relatively low even after the intervention, tick-boxes alone cannot be relied upon to improve alignment of care with the ANZCA guidelines.
Introduction
Despite declining tobacco use rates in Australia, smoking remains one of the major causes of preventable death in Australia 1 with recent data showing that two-thirds of deaths in current Australian smokers can be attributed to their tobacco use 2 . In October 2013, the Australian and New Zealand College of Anaesthetists (ANZCA) released new 'Guidelines on Smoking as Related to the Perioperative Period' 3 . This document was intended to inform and encourage anaesthetists to advocate for smoking cessation in their patients, particularly as surgery can be a catalyst, or 'teachable moment' for behaviour change 4 , and smoking cessation reduces surgical complications 5 . While communicating the benefits of quitting before surgery and staying quit afterwards are clear and not the sole responsibility of anaesthetists, the ANZCA guideline provides support for anaesthetists in assisting patients to quit. The document promotes a three-point cessation strategy of 'Ask, Advise and Refer'; i.e., that anaesthetists should always ask about smoking, advise smokers to quit, and encourage self-referral to the general practitioner (GP) or a telephone Quitline.
A variety of studies in primary healthcare settings have shown positive outcomes when tick-box prompts or similar changes to patient documentation are made, either to paper records via ink stamps 6, 7 or electronic records via addition of appropriate fields 8 . These studies have shown such changes acting as a signal to healthcare providers for such actions. It is possible that the addition of tick-boxes to anaesthesia charts could do likewise, where increasingly the design of charts, checklists and crisis algorithms are under investigation as ways to promote good clinical practice 9 .
The aim of this study was to investigate whether adding 'tick-boxes' for 'smoking advice given' and 'referral for quit support' to the existing anaesthesia charts of elective patients in our hospital would improve the recording of these perioperative ANZCA guideline recommendations.
Methods
The study received ethics approval QA/15/PH/4 from the Executive Director of Medical Services, Peninsula Health, under the low-risk provisions.
Hypothesis
The primary hypothesis was that adding tick-boxes for 'smoking advice given' to the preoperative assessment paper chart would increase the identification of these actions for elective surgical patients.
Design
We conducted a 'Before' and 'After' intervention study with review of all anaesthesia charts of patients identified as a current smoker and having surgery at Frankston Hospital, a public teaching hospital in outer metropolitan Melbourne. The Before period was 1 July-30 September 2014 (three months) and the After was 8 June-8 September 2015 (three months).
Eligibility
As part of their routine hospital practice, medical coders review all nursing and medical documentation to generate lists of diagnoses, including current tobacco use (International Classification of Diseases, ICD-10 code Z-720). Lists of such patients admitted under each surgical unit during the study time frame and having had an operation were provided to the researchers, who reviewed anaesthesia charts during October/November 2015. Endoscopy patients were excluded.
Intervention
A sticker was developed to attach to the perioperative anaesthetic record, which modified it to add tick-boxes for 'Smoking advice given' and 'Referral to GP or Quitline to quit' (Figure 1) . A tick-box for 'current smoker' already existed. All blank anaesthesia charts were modified with the sticker from June 2015, but only in the elective surgical admissions area of Frankston Hospital, through which all elective patients enter and complete their paperwork. Non-elective patients, who complete theatre paperwork from wards or the emergency department, did not have the sticker applied in either the Before or After periods. One brief email was sent to all anaesthesia staff at the start of the After period notifying of this change, but staff were not given educational sessions on tobacco and surgery, or other motivations to use the tickboxes.
Measures/outcomes
These were the record that the smoker was advised to stop smoking on the anaesthesia chart; the record from the anaesthesia chart of discussion regarding GP or Quitline follow-up or referral; and the record that the anaesthetist identified the patient as a smoker on the anaesthesia chart. Evidence was defined as any written words or ticks on a chart.
Statistics
This was largely a descriptive study. Categorical data for quit advice given was presented as counts/percentages and analysed in contingency tables using Fisher's Exact Test using Minitab® V15 software (State College, PA, USA). The power analysis was based on previous research at our hospital, where we anticipated a 9% rate of advice to quit for elective patients 10 . We considered an increase to 18% as clinically meaningful, and based on α=0.05 and β=0.9, 301 patients per group were required.
Results
There were 442 operations on smokers during the Before period (339 elective), and 557 in the After period (427 elective). Mean smoker age in years was 47.3 (standard deviation, SD 17.3) before and 48.1 (SD 17.0) after. Females comprised 37% of smokers in the Before population and 42% in the After population.
Record of advice to quit by the anaesthetist (Figure 2 ) was very low (1.8%) in elective cases before the intervention, rising to 18.7% after (P <0.001). For non-elective cases (which never received the intervention), the recording of advice was very low before (1%) and after (3.1%).
Record of referral discussion ( Figure 3 ) could be found in 0.9% of elective charts in the Before period, rising to 5.8% in the After period. Rates in non-elective cases were negligible.
Identification of smoker status by the anaesthetist (Figure 4 ) in elective cases was very high in the Before period (86%) and increased slightly in the After period (95%). During both data collection periods, non-elective cases had slightly lower rates of smoker identification; 82.5% Before and 86.9% After.
Discussion
The presence of tick-boxes in the After period resulted in a tenfold increase of written documentation that advice had been given to smokers by an anaesthetist (from 1.8% in elective cases before the intervention, to 18.7% after, P <0.001). Tick-boxes may therefore be a helpful strategy to improve written documentation. However, this intervention alone may not be sufficient to achieve high levels of cessation support 11 . Except for identification of tobacco use, there was no record from charts that the other elements of the ANZCA tobacco guideline were occurring at very high levels during preoperative assessment. Regarding elective surgery in the After period, anaesthetists almost always asked about smoking (95%), but barriers seemed to exist in recording of advice to quit (only 18.7%), and particularly to recording of recommendation of follow-up with GP/Quitline (only 5.8%). Increased health provider education or changes to the environment for preoperative assessment may be needed to achieve the goals of the tobacco guideline. For example, the majority of elective assessments occurred on the day of surgery when time barriers may have been a factor preventing anaesthetists engaging with tobacco discussions. It is possible that higher levels of preoperative smoking cessation counselling could occur in a preoperative clinic setting that takes place some days or weeks before surgery 12 when the clinical environment may be better for patients and anaesthetists for such discussions.
There were two reasons for including the intervention in the charts of elective patients only. Firstly, this was convenient as all elective patients complete their paperwork in one admissions area. Non-elective patients acquire their anaesthesia paperwork from either the Emergency Department, or one of several wards, increasing the difficulty of ensuring that every anaesthesia chart had been altered.
Secondly, it allowed us to explore whether any changes may have been due to a non-specific trend; i.e. that a positive change found in the After period (such as more advice being given) may have been due to some other reason that occurred between the two time periods (educational campaigns, new hospital policy etc) 13 . A non-specific trend was unlikely to be the explanation for the positive findings in our study as non-elective patients had no clinically meaningful changes over the two time periods compared to the elective patients' charts with the intervention sticker.
To solely assess the effect of the intervention, we deliberately took no specific measures to promote sticker completion or encourage anaesthetists to be more active with the ANZCA smoking guidelines. This would have blurred whether positive findings were due to the tick-boxes or to other promotional measures.
While this study is unusual in its focus on preoperative patients, similar increases in cessation support have been found in community health settings using a smoking status stamp on health records 6, 7 . Our findings may have limited relevance for health services using electronic systems for preoperative assessments. Electronic prompts were studied and found useful in one study at a community health setting that used electronic health records 8 . In all studies where the intervention was confined to adding a tick-box (or similar) for recording smoker status, benefits of improved smoker identification were universal [6] [7] [8] 11 , but this was not always followed by increased physician quit advice or implementation of specific stop-smoking therapies 7, 11 . Our study differed from others in that the specific area studied was the effect of tick-boxes on documentation of advice and referral only.
While there was improved recording that anaesthetists counselled against tobacco in the After period, it remains possible that similar levels of this activity occurred in the Before period without documentation. The rate of documentation of advice in the Before period (1.8%) was lower than the 9% we anticipated based on our earlier research, although in that study the rate of advice was determined by interview of patients on the day of surgery rather than by review of written records 10 . To determine if the tick-boxes truly prompt physician advice to quit, a different study design that included corroboration of written records with interview of smokers would be required 12 . This is because quit advice may have been given without a record being made. Historically, published rates of quit advice have been low in Australian studies. Myles et al asked day surgery patients about stop-smoking advice and found that this had been given by surgeons in only 6.5% of cases and GPs in 3% of cases 14 . In the study at our institution, the 9% rate for anaesthetists was lower than that for surgeons (23%) and GPs (16.5%), though where clinician advice had occurred, there was approximately double the chance a patient would quit for at least 24 hours before surgery 10 . In non-surgical settings, a meta-analysis of randomised controlled trials confirmed the benefits of even one-off cessation advice by physicians where one conversation resulted in a 66% increase (relative risk 1.66, 95% confidence interval 1.42-1.94) in confirmed cessation at six months 15 . While Australian smokers understand many of the general risks of smoking (which are printed on the packs and through other media), their understanding of the perioperative risks of tobacco is poor 10 , thus increasing the relevance of providing this information before surgery 16 .
Other health organisations have position statements or clinical guidelines relevant to smokers who are hospitalised including the Royal Australasian College of Surgeons (RACS) 17 and the Royal Australian College of General Practitioners (RACGP) 18 . While consistent compliance with evidencebased guidelines is known to improve quality of care and patient safety, ambiguity about who amongst the multitude of staff involved in the perioperative process should take responsibility for a task such as smoking cessation advice creates potential for the task to not be done at all 19 . There are multiple examples of this type of systems ambiguity in healthcare systems as varied as following evidencebased guidelines for reducing hospital-acquired infections 19 through to how anaesthetic machines are checked 20 . Besides education, the development of visual tools has been shown to reduce non-compliance with guidelines caused by systems ambiguity, including the use of checklists and other visual cues 19 . The smoking cessation sticker may possibly act as such a cue; both reminding the anaesthetist of the ANZCA guideline as well as removing ambiguity for other members of the perioperative team that cessation advice was given. The sticker may also be seen as an example of 'nudge theory' in healthcare: a relatively recent and topical concept whereby altering the 'choice architecture' for an individual may subtly guide decisions in one direction or another 21 .
The Australian Council of Healthcare Standards (ACHS) operates the Clinical Indicator Program, which allows healthcare organisations participating in its accreditation program to report a variety of clinical outcomes in order to assess, compare and improve healthcare delivery 22 . Organisations may choose which indicators they report, and some in the anaesthesia domain, such as rates of unplanned intensive care admissions after surgery, have been validated as useful quality tools 23 . Following the ANZCA Guideline and endorsed by the Australian Society of Anaesthetists, the ACHS recommended that Australian health services collect and report the rates of preoperative quit advice that smokers receive as one metric to reflect quality of anaesthesia care 24 . No specific recommendations were made on the questions of who should collect this data, how this could be done, or how rates of preoperative cessation advice could be increased. While this clinical indicator was introduced from January 2015 as a possible anaesthesia quality improvement tool 24 , only four Australian healthcare organisations were reporting these data by May 2016 (M. Nathan, ACHS, personal communication). The low number may reflect the newness of this clinical indicator, but without appropriate tick-boxes on charts, it is time-consuming to read through text on anaesthesia charts and identify this information. Introducing tick-boxes for smoking cessation would be a useful strategy to support organisations wishing to collect this data.
Our study has a number of limitations as the study design does not make it clear if actual behaviour changed, or just documentation. The sticker was small and simple ( Figure  1 ), although it may still have been more noticeable than a permanent printed box, increasing its potential as a visual cue. The study also has all the usual limitations of a retrospective chart review. The list of charts for review was based on staff in Health Information Systems accurately coding all patients who currently smoke. These staff read through the entire patient record after each admission to find lists of diagnoses which may be relevant to patient funding. In the case of tobacco use (ICD10 code Z-720), any entry by a doctor or nurse regarding this would generate the diagnosis, including the presence of a smoke-free waiver form which inpatients are required to sign if they wish to leave the hospital building to smoke. It is possible that not all smokers were identified by these means, although the same limitation applied in both the Before and After periods.
The addition of tick-boxes to the anaesthesia chart for smoking cessation support is an inexpensive administrative intervention that any health service could adopt. For organisations wishing to align anaesthesia care with the ANZCA smoking guidelines, or report rates of tobacco advice as an anaesthesia clinical indicator, it provides an easy way to facilitate this and removes any ambiguity about who has provided this. Further research is required to determine if it may act as a 'nudge' or prompt for anaesthetists to increase stop-smoking advice, but the relatively low rates of advice in our study suggests tick-boxes alone will not achieve high rates of quit advice or smoker referral. These may require additional education or other organisational strategies if high rates are to obtained.
